INTRODUCTION
The stem cell is the origin of life. As stated first by the great pathologist Rudolph Virchow, "All cells come from cells." The ultimate stem cell, the fertilized egg, is formed by fusion of the haploid progeny of germinal stem cells. The fertilized egg is totipotent; since it forms all the tissues of the developing embryo. In the adult, tissue is renewed by the proliferation of specialized stem cells, which divide to form one cell that remains a stem cell and another cell that begins the process of differentiation to the specialized function of a mature cell type .1 Stem cells are defined by their potential to self-renew and differentiate into more specialized cell types within a given tissue.
Certain terms need to be known before understanding stem cells: I. Progenitor cell: It is an undifferentiated precursor cell with the capacity to undergo differentiation into specialized cell types; unlike putative stem cells, they do not retain the capacity for self-renewal. II. Multipotent stem cells: They are cells that self-renew and differentiate into several different specialized cell types, often within a tissue (e.g., hematopoietic stem cells). III. Pluripotent stem cells: They are cells capable of self-renewing and differentiating into any of the three germ layers (endoderm, ectoderm, and mesoderm).
IV. Totipotent stem cells: They are cells derived from the first few divisions of the fertilized egg which have the potential to give rise to all the differentiated cells of the fully developed organism. A stem cell "self-renews" i.e., when a stem cell is called into action, it undergoes cell division. One daughter cell remains a stem cell, while the other becomes more committed to forming a particular cell type (a "committed progenitor") by a process called "asymmetric division". A stem cell forms multiple cell types (i.e., it is "multipotent"). Single stem cell completely re-forms a particular tissue when it is transplanted within the body. The first definitive evidence came with the work of Till and McCulloch on blood-forming (hematopoietic) stem cells in the 1960s. Researchers believe that virtually every tissue in the body contains some type of stem cell, conjuring up thoughts of all types of strategies for tissue repair. Scientists have found ways of coaxing these stem cells to develop into most types of human cells including the periodontium. Classification of Stem Cells Embryonic stem cells: They are responsible for the development of an entire organism. Adult stem cells: They provide a mechanism for maintenance of tissue homeostasis by replacing damaged cells throughout the life of the organism. An adult stem cell is defined by several properties, including its ability to "self-renew" i.e. forming a particular cell type (a progenitor) and one daughter cell that remains a stem cell (asymmetric division Cell kinetic study of mice have indicated that group of progenitor cells exhibiting some classical features of stem cells exist in the periodontal ligament. In the event of inju periodontium these mesenchymal stem cells could be activated towards terminal differentiation and tissue repair or regeneration. Melcher, who queried whether the three cell populations of the periodontium (cementoblasts, alveolar bone cells and periodontal ligament fibroblasts) were ultimately derived from a single population of ancestral 7 . 
Periodontal Therapies For Periodontal
Once tissue destruction has occurred, one of the major goals of periodontal therapy is to regenerate the affected tissues to their original . Many surgical procedures have been advocated for periodontal , synthetic barrier membranes have been used to encourage the of the wound site. This procedure has demonstrated potential for regeneration of the root surface cementum, alveolar bone and periodontal ligament. Unfortunately, the clinical results using this method vary greatly and are often unpredictable 13 . With improving understanding of the molecular processes associated with tissue repair and regeneration, polypeptide growth factors applied to root surfaces have been used to facilitate periodontal regeneration . To date, these have included epidermal growth factor, fibroblast growth factor, insulin-like growth factor, platelet-derived growth factor, tumourderived growth factor and bone morphogenetic proteins. Combinations of growth factors such as those present in platelet-rich plasma preparations may also be useful in promoting periodontal regeneration 14 .
However, the current literature concerning the clinical outcomes of using such combinations is still scant. At the same time that polypeptide growth factors were being considered for periodontal regeneration, another approach was being developed based on our understanding of tooth root formation and, in particular, cementum formation. While the precise molecular mechanisms of cementum formation are still unclear, one theory (yet to be fully accepted) suggests that a special matrix is deposited on the newly formed dentin surface that is instrumental in permitting the attachment and differentiation of progenitor cells into cementoblasts .Extracts of this matrix have been applied to root surfaces at the time of periodontal surgery with the aim of inducing periodontal regeneration through the recreation of the molecular events of cementogenesis. Whether these proteins act as instructional messengers, similar to growth factors, for cells to undergo the processes of regeneration, or merely as a scaffold permitting regeneration to proceed is unclear. ) were compared to a control co-culture that was unstimulated. The HMVEC migrated into a layer of collagen containing only HPDL cells as monitored by fluorescent labelling. Runx2 and desmin expressions were increased in stimulated cocultures in week 2 compared to controls. At week 3, the unstimulated control co-cultures developed the expression of runx2 and desmin, and the cocultures that were stimulated with EMD and BMP-2 achieved significantly higher levels of these factors than any of the other conditions. Signs of osteogenesis were present in the cocultures in unstimulated and stimulated conditions. However, in the stimulated condition, osteogenic markers were increased at earlier time points. As such, this model may provide a good method for the study of specific cellular processes that may lead to osteogenesis and eventually for understanding the regeneration of periodontal bone in vivo. 16 A new approach to anchor teeth back in the jaw using stem cells has been developed and successfully tested in the laboratory for the first time by researchers at the University of Illinois at Chicago. The new strategy represents a potential major advance in the battle against gum disease, a serious infection that eventually leads to toothloss. 17 Researchers Smit Dangaria et al in UIC's Brodie Laboratory for Craniofacial Genetics in 2010 used stem cells obtained from the periodontal ligament of molars extracted from mice, expanded them in an incubator, and then seeded them on barren rat molars. The stem cell-treated molars were reinserted into the tooth sockets of rats. After two and four months, the stem cells aligned and formed new fibrous attachments between the tooth and bone, firmly attaching the replanted tooth into the animal's mouth. Tissue sections showed that the replanted tooth was surrounded by newly formed, functional periodontal ligament fibres and new cementum, the essential ingredient of a healthy tooth attachment. In contrast, tooth molars that were replanted without new stem/progenitor cells were either lost or loosely attached and were resorbed.
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CONCLUSION
The dawn of this century is brightened by the growing understanding and experimentation with stem cells as primary tools in the expanding regenerative medicine and tissue engineering revolution. The tradition of using prosthetic artificial implants to restore lost or damaged dental tissue will gradually be supplanted by more natural alternatives, including biological tooth replacement or induction. The practice of dentistry is likely to be revolutionized by biological therapies based on growth and differentiation factors that accelerate and/or induce a natural biological regeneration. This prospect has flourished from the gained knowledge provided by the molecular biological characterization of the genetic makeup of human cells and from a growing understanding of the effect of environmental factors. Prevention of dental diseases will also gain new ground as more insight is gained into the genetic makeup of microbial pathogens, their interactions with the host, and the host repair mechanisms.
It is very important to analyze the current knowledge, barriers, and challenges in the clinical use of stem cells with an emphasis on applications in dentistry. Research on stem cells continues to advance knowledge about how an organism develops from a single cell and how healthy cells replace damaged cells in adult organisms Pamela Robey 19 , says that because no one knows for certain what the full possibilities are for the cells isolated from dental pulp, nor can they accurately predict if or when they will be used in clinical settings, patients and professionals need to make informed decisions.
